Molecular modeling analysis: "Why is 2-hydroxypyridine soluble in water but not 3-hydroxypyridine?".
Molecular mechanics and semiempirical calculations using HyperChem 5 were carried out to investigate whether the results obtained can explain why 2-hydroxypyridine is far more soluble in water than 3-hydroxypyridine. The results of molecular mechanics calculations show that in solution in water the total energy of 2-hydroxypyridine in the oxo form is less than that of 3-hydroxypyridine in the zwitterionic form by 2.14 kcal x mol(-1). The difference is much greater for the AM1 optimized H-bonded molecules. The greater amount of energy released in dissolution and H-bond formation by 2-hydroxypyridine than by 3-hydroxypyridine together with a higher crystal lattice energy for the latter provide an explanation as to why 3-hydroxypyridine is much less soluble in water than 2-hydroxypyridine. When the predicted electronic spectral lines of the compounds were compared with the observed lambda(max) values, it is found that generally the results obtained using AM1 agree more closely with the experimentally observed values.